Introduction
We have suggested that ovarian acyclicity in post-partum ewes results from inadequate release of LH-RH from the hypothalamus (Wright, Geytenbeek, Clarke & Findlay, 1981) . Although the administration of LH-RH in a pulsatile regimen (100 ng i.v. every hour for 48 h) to acyclic postpartum ewes resulted in plasma LH surges similar to preovulatory LH surges in cyclic ewes, subsequent luteal function was deficient (Wright et al., 1983b Hormone assays. Plasma LH levels were measured in a double-antibody radioimmunoassay (Wright et al, 1980) . The standard was NIH-LH-S18 (biopotency 1 -03 NIH-LH-S1). Hormone concentrations and assay quality control data were calculated using the methods and computer programme of Burger, Lee & Rennie (1972) . The study included 5 assays with sensitivity 0-4 ng/ml. The inter-assay coefficients of variation (CV) were 16 and 10% for plasma pools of 3-3 and 55 ng/ml. The intra-assay CV was <20% over the range 1-5 to 98-0 ng/ml. Samples with LH values above this range were diluted 1:10 in assay buffer and reassayed. Samples with LH values reflecting LH surges were reassayed in a single assay.
Plasma progesterone levels were determined by radioimmunoassay in 13 assays (Hossain, Lee, Clarke & O'Shea, 1979) . The sensitivity of the assay was 0-2 nmol/1. The interassay CVs were 10% and 12% for plasma pools of 9-8 and 3-8 nmol/1. The intra-assay CV was < 10% over the range 3-155 nmol/1.
Analysis of results. The progesterone concentrations in plasma of ewes in Groups PPp and PPprh on Day -11 (progesterone-treated post-partum ewes) and in Groups PPv and PPrh on Day 1 (post-partum ewes not treated with progesterone) were < 0· 1 ng/ml, confirming the acyclic status of these ewes.
A plasma LH surge similar to a naturally occurring preovulatory LH surge was considered to have occurred if plasma LH levels were > 10 ng/ml for > 6 h. The time of the onset of the LH surge was when plasma LH was > 10 ng/ml, the end was when LH values had returned to < 10 ng/ml. These times were estimated by interpolation. The duration of the surge was the period during which plasma LH levels exceeded 10 ng/ml. Student Plasma LH surges were detected in 11/15 Group PPprh ewes and in 11/15 Group PPrh ewes. The onset of plasma LH surges, the duration of the surges and the peak plasma LH concentrations were similar (P > 0-05) to those in the cyclic ewes (Group Cv) ( Table 2) .
After the LH surge progesterone was detected ( > 0· 1 ng/ml) in the plasma of 9/11 Group PPprh ewes and in 10/11 Group PPrh ewes ( 10-17 Mean 11-7 + 0-5 9-6 ± 0-4 12-2 + 0-8 Distribution Days 10,11,12,15,17 8,10,12 10,12,17 No. t Ewes with no detectable progesterone excluded from calculations. X Of the mean concentrations for each ewe.
Discussion
The results of this study indicate that ovarian acyclicity in ewes post partum can reflect inadequate pulsatile release of LH-RH from the hypothalamus. The administration of LH-RH in a pulsatile regimen to acyclic post-partum ewes resulted in most ewes having plasma LH surges, and subsequent luteal function similar to that in cyclic ewes. The failure of LH-RH treatment to induce normal luteal function in post-partum ewes in the previous study (Wright et al., 1983b) (Wright et al., 1983b) was associated with deficient luteal function.
It is possible that the difference in times of onset of the LH surge in this and the previous study reflects differences between the ewes and not differences in treatment regimens, since a direct comparison between treatment regimens was not made in the one experiment. This is unlikely, however, since the two studies, although performed in different years, used similar ewes from the same flock, in similar body condition, at similar stages post partum (19) (20) (21) (22) (23) (24) (25) (26) (26) (27) (28) (29) (30) (McLeod et al., 1982) . In the latter study, progesterone pre¬ treatment delayed the onset of the LH surge and normal luteal function resulted. In ewes not pre¬ treated with progesterone the period of increased plasma LH concentrations before the LH surge was shorter, and subsequent luteal function was deficient. In the present study, the failure of progesterone pretreatment to delay the LH surge suggests that there is a limited period after the onset of LH-RH treatment over which progesterone has this delaying effect, and that the LH surges induced in this study occurred outside this period. This is supported by the observations that in seasonally anoestrous ewes progesterone pretreatment (3 implants) delayed LH surges to only about 34 h after the onset of LH-RH treatment (McLeod et al., 1982) , and in the present study LH surges occurred around 71 and 66 h after the onset of LH-RH treatment. The reason for improved luteal function and the earlier onset of ovarian cyclicity associated with progesterone pretreatment in LH-RH-treated ewes in this study is unclear. The findings indicate that progesterone has effects on the hypothalamic-pituitary-ovarian axis not mediated simply by delaying the LH surge.
The failure of a proportion (27%) of LH-RH-treated ewes (Groups PPprh and PPrh) to show an LH surge and subsequent normal luteal function could reflect the lack of stimulatory effect of oestrogen (oestrogen positive feedback) on LH release, which has been demonstrated using exo¬ genous oestradiol in post-partum ewes (Wright et ai, 1980) . Failure to show an LH surge could also reflect inadequate responsiveness of the ovary to LH resulting in inadequate oestrogen production. It is unlikely to reflect inadequate pituitary responsiveness to LH-RH (Wright et al., 1980) 
